This communication presents the results of an investigation of the effect of venous congestion on the rate of cutaneous respiration in man.
The apparatus employed was that designed by Shaw and his associates (1, 2) . The technical procedure was essentially the same as that followed in studying the effect of drugs on the rate of cutaneous respiratory exchange (3) . Measurements were made of the total amounts of carbon dioxide eliminated and oxygen absorbed through the skin of the arm in two successive two-hour experiments. In both periods, the arm was introduced into the plethysmograph to the same extent. The first experiment, in each instance, was a control observation. The subject's arm was removed from the plethysmograph between the two periods, and the apparatus was washed out with room air. The arm was then reinserted, and a pneumatic cuff, 13 cm. wide, was applied. After the first gas sample of the second experiment had been collected, the cuff was inflated to a pressure of 40 to 80 mm. of mercury, and this pressure was maintained throughout the remainder of the period of observation.
The prolonged application of pressure produced extensive edema of the arm. It therefore was necessary to measure the surface area and volume of the part within the plethysmograph after both experiments and correct the results of the experiments for the variations observed in these measurements. Paresthesia and loss of the sensations of touch and position developed gradually in the hand and wrist during the time the pressure was applied. In addition, there was dull aching pain in the arm which became severe toward the end of the observation period. On removing the arm from the plethysmograph, transient paresis of the muscles of the hand and forearm usually was observed and, in the experiments with the highest pressures, numerous petechiae were present.
Six measurements of the effect of venous congestion on the rate of cutaneous respiration were made in three normal subjects. All observations were made under controlled conditions of temperature and humidity, and the results of each experiment were corrected to the value they would have bad if the temperature within the plethysmograph had been 270 C. (4) . The results of the study are presented in the table. The metabolic requirements of the skin are supplied in part by the blood and in part by the exchange of carbon dioxide and oxygen between the air and the tissues. Since it may be assumed that the metabolic rate of the skin remained constant during our experiments, the failure of venous congestion to affect the rate of cutaneous respiration indicates that there had been no significant alteration in the rate of exchange of gases between the blood and the skin. When pressure of 40 to 80 mm. of mercury is applied to the upper arm by means of a pneumatic cuff, the flow of blood through the limb is promptly retarded. As a consequence, active compensating dilatation of the minute vessels develops, and the circulation to the extremity returns toward its normal state (5). The failure of venous congestion to affect the rate of exchange of carbon dioxide and oxygen between the blood and the skin probably is due to this vasodilatation.
Our results differ from those of Barratt (6) who observed that the application of a ligature to the upper extremity caused a definite increase in the rate of carbon dioxide elimination through the skin of that arm. Barratt employed higher pressures than we did for he stated that, in his subjects, the radial pulsation was barely perceptible after applying the ligature. In our subjects the pressure in the cuff did not exceed diastolic blood pressure and the volume of the pulse was not appreciably altered. Blood flow through the arm, therefore (7), was decreased to a less extent in our experiments than in those of Barratt. An extreme reduction in blood flow through the arm would be accompanied by an increased carbon dioxide tension of the capillary blood and a diminished oxygen tension. A rise in carbon dioxide tension of the blood results in an increased rate of carbon dioxide elimination through the skin, and a decrease in oxygen tension causes an accelerated rate of oxygen absorption (8) . The observation of Barratt (6) that the rate of carbon dioxide elimination through the skin increased after the application of a ligature to the arm therefore indicates that the ligature had produced an extreme reduction of blood flow through the arm. SUMMARY 1. The rates of carbon dioxide elimination and oxygen absorption through the skin of the arm were measured before and during the presence of venous congestion produced by applying pressures of 40 to 80 mm. of mercury to the upper arm.
2. Venous congestion did not alter the rate of cutaneous respiratory exchange.
3. The results of the investigation indicate that venous congestion of the degrees employed has no effect on the rate of exchange of carbon dioxide and oxygen between the blood and the skin.
